The color fastness of cotton cloth dyed with dye extracted from skin of shallot (Allium ascalonicum). Biodiversitas 20: 2475-2479. Inventing new sources of materials in textile coloration industry in Indonesia, especially batik industry, is necessary for the preservation of Indonesia's textile heritage. Focusing on the exploitation of Allium ascalonicum L., this present study aimed at discovering whether shallot skin can be used as a natural dye for textile through the fixation of alum, chalk, and tunjung. It also tried to shed light on the method of applying dye from the skin of shallot to cotton cloth for batik and measured the color fastness. The test of color fastness was done using Staining Scale and Grey Scale. Data were gathered through observation and analyzed descriptively. The results of color fastness test showed that the color fastness of cotton cloth dyed with extract of shallot skin using alum fixation was fairly good based on color change and sufficient based on staining scale. The test results using chalk fixation showed that the color fastness was poor based on color change, but sufficient based on staining scale. Other results with tunjung fixation showed that the color fastness was sufficient.
INTRODUCTION
Natural coloring agents can be acquired by extraction of plants easily found in the environment. The sources of natural dyes from plants are wood, bark, twigs, leaves, roots, fruit, seeds or resin and from animal is lac dye (Susanto 1980) . The characteristics of natural dyes from plants are influenced by many factors such as species of plants, place of growing, soil fertility, climate, age, time of harvest, and the processing of dyes.
Coloring with natural dyes is preferable because they are environmentally friendly, so the coloring process of textile products can be repeated many times without polluting the environment (Lestari and Prawirohartono 1999) . In coloring fabrics using natural dyes, color-locking is done to maintain the color and at the same time to get the color variety obtained from several fixators and different concentrations of the solution so the resulting color display is not monotonous. Natural dyes produce beautiful and distinctive color effects that cannot be imitated by synthetic dyes, so they can improve the attractiveness of the textile products.
Natural dyes can color all textiles made of natural fiber and half synthetic, both cellulose and protein fibers. The examples of cellulose fibers are rayon and cotton, and those of protein fibers are silk and wool. The method of dyeing of a specific medium is influenced by the forms of the raw material (fabric, yarn). Some methods of coloring are brushing, tying, and immersing, depending on the need. There are four basic aspects that must be concerned about in the staining process of the natural dyes, namely mordanting process, extracting process with water solvent, cloth immersion into the solution and improvement of immersion result on the fiber called fixation, and washing.
One source of natural dye for textiles is the skin of shallot or Allium ascalonicum L. (Lestari and Prawirohartono 1999) , but so far it has not been used frequently for coloring textile products, whereas the color produced is very interesting to be explored and developed. Shallot which belongs to the family Liliaceae has characteristic layers in tuber form (Rahayu et al. 2004 ). The colors from shallot skin range from yellow to dark brown. The shallot skin has a cluster of color carriers or chromophore that is the cluster of carbonyl so it can be used as strong textile coloring agent (Marganingsih 2006) . The objectives of this study were to use the shallot skin as a textile dye and to evaluate the color fastness of cotton cloth dyed with extract of shallot skin.
MATERIALS AND METHODS

Materials
The materials used to make dyes were shallot skin and additional materials for fixation, namely alum, whiting, and tunjung. Tunjung is a textile coloring material obtained from waste that is used as a fixation medium and can produce three color gradations, from dark brown to light brown. The equipment for mordanting process were scales, aluminum pans, stirrers, stoves, buckets, ropes for drying cloth, thermometers, and litmus paper. Additional tools used for the extraction process were: alum pot, stove, stopwatch, measuring cups, stirrers, and filter.
Procedures
The stages of utilizing shallot skin waste for textile dye were the preparation stage and the color fastness processing.
The preparation stage
The preparation stage consisted of mordanting, extraction of the dye from the plants and fixation of the color. Mordanting process is the process of putting the alum, chalk, tunjung or other metal elements into the cloth fiber so that it will react with the dye (Kavak et al. 2010; Suprapto 2005) . This process determines the success of dyeing using natural dyes. The mordanting purpose is to strengthen the cloth absorbance of natural dyes. Several natural dyes will fade without pretreatment (mordanting) with a certain chemical on its media. Before mordanting, the weight of dry cloth was recorded to determine the weight of dyes to be used.
The standard recipe for silk cloth mordanting is: "500 grams of cloth, 100 grams of alum, and 17 liters of water" (Susanto 1980) . Formulation of alum textiles was used specifically for the media fixation. Alum, chalk, and tunjung were purchased at the batik textile store. Based on the calculation, the materials used were: 150 of cloth, 5 liters of water and 30 grams of alum.
The cloth that had been soaked overnight was put in a hot alum solution for one hour, and stirred occasionally, so all parts of the cloth were submerged. Then, the fire was turned off, and the cloth was soaked for one night. After that, it was washed, aerated until dry, then ironed. The fabric was ready to use.
Extraction process
The steps of making natural dyes from shallot skin were as follows: 500 g of shallot skin was boiled with 5 L of water for 1 hour. After that, the shallot skin pulp was separated with filtering to get solution. Fabric that had been processed with the dyeing immersion was put into the boiling solution for less than 15 min. Then, it was drained, and it could be dyed again in any desired color. After dyeing, fixation was done.
Fixation process
The steps of making fixation solutions were: 70 g/L of alum, 50 g/L of chalk, 20 g/L of tunjung, was dissolved in water (alum was heated to dissolve quickly). The dried cloth was put in fixation solution and cooled for about 5 min. Then it was drained, washed with cleaned water, then dried in the shade.
Color fastness processing
Cold mordanting. One hundred grams of alum was dissolved in 2 L of freshwater, then heated until the boiling point. Then, it was lifted from the stove, and 3 mL of TRO and 8 L of freshwater was added. Then, 250 g of batik cloth was soaked for 15 minutes, and drained for immersion in the extraction solution. A thousand grams of dry shallot skin was immersed in 10 liters of freshwater, and boiled until the volume decreased to a half. Then it was dried. The dye and extraction solution were separated through filtering.
Immersion dyeing. The fabric was put into the extraction solution, stirred until all parts were evenly immersed, and then let it immersed for 15 minutes. After that, it was hanged on clotheslines in the shade until it was dry or slightly dry, and then immersion and drying were repeated until the desired color had been achieved.
Fixation. The fixation proses are intended to strengthen the bond between the fiber and the dye. The fixation was done using diazo salt, made with the following procedures. Alum: 70 g of alum was dissolved in 500 mL of hot water, and then added with 500 mL of cold water. Chalk: 50 g of chalk was dissolved in 500 mL of hot water and then added with 500 mL of cold water. Tunjung: 20 g of tunjung was dissolved in 500 mL of hot water and then added 500 mL of cold water. The three solutions were stored for 24 hours. Only the clear solution was taken. Solutions were used immediately. The cloth that had been dyed and dried was put in alum solution, chalk or tunjung for ± 3 minutes. Then, it was removed, rinsed thoroughly with fresh water, drained and dried. Then, the cloth was put in 10 liters of boiled water, added with 100 g of starch, and stirred until all the wax disappeared. After that, the cloth was put in cold water, rinsed, drained and dried in the shade.
Washing. The washing was done after the fixation process to remove the dyes stuck on the fiber surface and to spread the color absorption (Hasanudin et al. 2001) . After washing, the next step was the color fastness test.
The color fastness test
The color fastness test aims to find out the color resistance to fabric treatment and to find out the right treatment which last longer. The color fastness was conducted to know the level of color changes (no change of color, slight change, moderate change, or complete change), using the standards of color changes made by the Society of Scientists and Colorists (SDC) in the United Kingdom and the the Association of Chemists and Colorists (AATCC), in the United States. There are two types of standard, namely the Gray Scale for color changes due to color fading and the Staining Scale, for staining of white cloth with the coloring material. In the Gray scale, the color fastness was assessed by comparing the differences between the test sample and the original sample with the corresponding differences from the standard series of color changes described by the Gray Scale, and expressed in Adam chromatography score formula, listed in Table 1 .
The accuracy of column matrix
The exact colorimetric specifications of the standard gray color and changes in the color of the Gray Scale were calculated from the formula of Adam's static score in units of C.D. Point 5 means there is no change in color, while point 1 means there are considerable color changes. In the Staining Scale, the stained white cloth was compared with the one which was not stained, and the difference between the two was scored using chromatic score as described in Table 2 . The results of the color fastness evaluation of the Gray Scale or Staining Scale are described in Table 3 .
Data analysis
This qualitative study used Staining Scale and Grey Scale standards to assess the results of dyeing.
RESULTS AND DISCUSSION
The results of dyeing using shallot skin
The results of dyeing using shallot skin extract are shown in Figure 1 .
The color fastness evaluation
In using Gray Scale the color changes in brightness, darkness, or combination were not assessed. The basis for evaluation was the overall difference or contrast between the original test sample and the example tested already.
The color fastness of cotton cloth dyed with extract of shallot skin
The summary of the test results (Tables 4-7) are as follows. The score of color fatness in cotton cloth using natural dyes from shallot skin with alum fixation was 3-4 or (sufficient) based on color change, and 3 (sufficient) based on color staining. The score of color fastness with chalk fixation was 2 (poor) based on color change, and 3 (sufficient) based on color staining. The score of color fastness with fixation of tunjung was 3-4 (sufficient) based on color change, and 2 (deficient) based on staining scale. 
Discussion
Cloths are complex materials made of various woven thread (Sadeghi et al. 2013) . Cloth coloring has become aesthetic work which still exists until now. The harmony between cloth types and designs improves the style of clothes (Kim et al. 2013) . Cloth coloring becomes a trend which is much in demand by the people nowadays. Natural dyes from plants have been recently found as the new breakthrough in giving multifunction characteristics to the surface of textiles such as antimicrobial (Kalia et al. 2013), insect repellent, deodorant, and UV protection (Shahid-ul-Islam and Mohammad 2015) . Dyes can be used to give the color on various materials technically described as substrate. Dyes are applied in water solution, and need mordant to speed up the color absorption (Sivakumar et al. 2011) . The character that is caused by natural dyes is to give a unique, light, static and deep impression. In addition, natural dyes are able to express various types of hues according to different mordant. Wastewater has a relatively less amount when compared to synthetic dyes (Min 1998; Nam 1998) . The natural pigment properties of onion skin extract when applied to silk fabrics, can overcome the yellowing of silk fibers (Cho 1995) . Cloth coloring in this research used a dye, namely shallow skin waste. In the fixation step, cloth coloring was locked using alum, chalk, and tunjung in order to produce gradation of brown color (Tera et al. 2012) . Alum, chalk, and tunjung are the fixation media which can be used only for natural dyes. Using shallot waste as a dye saves money and at the same time recycle material as an effort to use natural resources efficiently, unlike the use another expensive natural dye from tengger trees which is difficult to find (Sataev et al. 2014) . After fixation is conducted, color fastness test on the cloth must be done so that the result can be accepted by the market.
The results of color fastness test showed that the color fastness of cotton cloth dyed with shallot skin extract using alum fixation was fairly good based on color change and sufficient based on staining scale. The alum functions as a chemical enabling reaction between the cloth and the dye (Mozaffari and Maleki 2018) . As fixator, alum tends to produce medium color, so the color of shallot skin which is usually brown becomes medium brown when it is fixed with alum.
The test results using chalk fixation showed that the color fastness was poor based on color change, but sufficient based on staining scale. The use of chalk as fixator gives good influence to lock and create light brown color. Chalk is mordant which can result in good color fastness and absorption from natural dyes like shallot skin (Wijesirigunawardana and Perera 2018) . Other results with tunjung fixation showed that the color fastness was sufficient. As medium fixation, tunjung plays a good role in the absorption and locking of color, resulting in dark brown color (Ubarhande et al. 2014) .
